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My invention relates to new and useful in 
provements in control devices, and more particul 
larly to a device for actuating a control means 
to regulate the relative humidity of a room or 
other enclosed space in response to variation in 
the moisture content of the atmosphere therein. 
If the relative humidity of the space or room 
is maintained during the heating season at the 
desired degree of, say, 45 degrees, then when 
the outdoor temperature drops to and below, say 
20 degrees, moisture in the room air will freeze 
On the window panes, which is objectionable as 
it obscures vision through the windows. The 
moisture will continue to collect and freeze on 
the windows and after a time, the inner film 
of frost will be melted by contact with the warm 
room air, the resulting water running down the 
windows onto the sills, usually forming dirty 
puddles. It is therefore one object of my in 
vention to provide automatic means to regulate 
the control device so as to provide a lower de 
gree of relative humidity or moisture content 
of the air in the room when the outdoor tem 
perature drops below a given degree, thereby 
Overcoming the foregoing objections. 
Another object is to provide a humidity re 

sponsive instrument with temperature control 
ling means to regulate the operation of the in 
strument in accordance With variations in tem 
perature. 
The invention consists in the improved con 

struction and combination of parts, to be more 
fully described hereinafter and the novelty of 
which will be particularly pointed out and dis 
tinctly claimed. 

In the accompanying drawing, to be taken as 
a part of this specification, I have fully and 
clearly illustrated a preferred embodiment of 
my invention, in which drawing 

Figure 1 is a view in longitudinal vertical sec 
tion of a control device embodying my invention, 
and taken on the line - of Fig. 2; 

Fig. 2 is a view in elevation looking from the 
right of Figure 1; 

Fig. 3 is a detail view in section on the line 3-3 
of Fig. 2, and 

Fig. 4 is a detail view in Section on the line 
4-4 of Fig. 2. 

Referring to the drawing by characters of 
reference, designates generally a substantial 
ly vertical base member preferably of insulating 
material, such as bakelite, and which is of elon 
gated, substantially rectangular outline, having 
apertures 2 adjacent its opposite ends by which 
the base member may be Secured to a Wall Or 

(C. 236—44) 
other supporting surface. Adjacent the lower end 
of the base member there is a support 3 extend 
ing transversely of the base member and pro 
jecting substantially horizontally from the front 
face thereof. The support 3 preferably comprises 
posts 4 which are connected by an intermediate 
bridge portion or member 5. Secured to the front 
face of the support 3 and extending upwardly 
therefrom substantially parallel to the base mem 
ber, there are substantially parallel, spaced hinge 
members 6 of resilient sheet metal. Also se 
cured to the front face of the member 3 and ex 
tending upwardly therefrom between the hinge 
members 6, there are substantially parallel, spaced 
hinge members , which are also of resilient sheet 
metal. The hinge members 6, 7 are fixed in 
position by clamping plates 8 and screws 9, fo 
passed through the plates 8 and the hinge mem 
bers and threaded into the Support 3. The screws 
9 preferably extend through the posts 4 and are 
threaded into the base member to secure the 
Support 3 thereto. Secured to the rear faces of 
the hinge members 6 and extending toward the 
base member there are substantially rectangular 
block or spacer members if which are rigidly 
fixed to their respective hinge members 6 by 
clamping plates 2 and Screws 3. The clamp 
ing plates 8 and f2 are slightly spaced from each 
other at their adjacent edges, as at 4, to provide 
a fulcrum or pivot point for each hinge member 
6. Secured by screws 5 to the rear faces of 
the spacer members , which are preferably of 
insulating material, are Substantially parallel, 
spaced arms 6 of a plate or Supporting member 

7, the arms being formed by a substantially rec 
tangular aperture 8 at the bottom or lower end 
portion of member f7. The supporting member 

extends substantially parallel to and longi 
tudinally of the base member , being fulcrumed 
for movement theretoward and therefrom by the 
hinge members 6. The member 7 is tapered at 
its upper end to provide an end portion 9 of 
reduced width. The portion 9 extends between 
the forwardly projecting arms or poles 20 of a 
U-shaped permanent magnet 20 and lies against 
the magnet base to which it is Secured by a rivet 
2 such that the magnet is movably supported by 
the member T. Secured to the front or outer 
face of the member 7 by the rivet 2f there is a 
Supporting plate 22 which extends downward 
from the magnet. Adjustably screw-threaded 
through aligned apertures in the member 7 and 
plate 22 and projecting forwardly from the mem 
ber 7 there is a control element or contact 
member 23 of an electric Switch. The member 
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2 
23 is provided at its inner or rear end with a 
slotted head 24 for Screw-driver adjustment and 
is accessible for adjustment through an aper 
ture 25 in the base member f. 
The hinge members 7 are secured by rivets 26 

and a clamping plate 27 to the lower side edge 
portions of an operating member or lever 28, pref 
erably of sheet metal, which extends upwardly 
substantially parallel to the base member in 
Spaced Overlying relation to the supporting non 
ber 7. The upper end of the member 28 is plo 
vided with a reduced portion or neck 28a above 
which the member 28 terminates in an armature 
29 cooperable with the magnet poles 20 and po 
sitioned in opposed relation thereto. The neck 
28a permits the armature 29 to flex relative to 
the member 28 under the force of the magnet 
20a. Rigidly fixed to the member 28 for en 
gagement with the contact member 23 is the other 
contact member or control element 30 of the 
electric switch which is positioned between the 
armature portion 29 and the fulcrum of the mem 
ber 28 and substantially at the neck 28. Ex 
tending longitudinally of the member 28 there is 
an elongated central slot 3 open at its lower 
end and terminating at its upper end in an end 
wall 32. Positioned in the slot 3 there is a hill 
midity responsive element 33, preferably a Sub 
stantially cylindrical hollow member of wood hav 
ing the grain extending transverse to its length. 
The element 33 is provided at its upper and lower 
ends with metal caps or end members 34, 35, the 
cap 34 abutting the end wall 32. The element 33 
extends downward toward the Support 3 With its 
longitudinal axis inclined toward the base mem 
ber, and at its lower end engages an abutment 
member 36 which seats against the end cap 35. 
The abutment member 36 is reciprocable in the 
bore 37 of an adjustable sleeve member 38 and is 
resiliently supported therein by a coil Spring 39 
normally urging the abutment member into en 
gagement with the element 33. The sleeve mem 
ber 38 is adjustably screw-threaded in an aper 
ture 40 through the bridge portion 5 of the Sup 
port 3. The longitudinal axis of the aperture 40 
is substantially parallel to the base member 
and is so positioned that the abutment member 
36 lies between the plane of the base member and 
the plane of the hinge members 7, the distance 
which the abutment member 36 is offset from the 
plane of the hinge members 7 determining the le 
ver arm for the force of element 33 acting om the 
lever 28. Secured on the sleeve 38 below the Sup 
port 3 there is an operating element 4 by which 
the sleeve member may be rotated to adjust the 
abutment member 36 and which is frictionally 
held in adjusted position by a leaf Spring 42 which 
engages the underface thereof. The Spring 4. 
is fixed to the base member by a Screw 43 hav 
ing a head 44. Anchored to the head 44 there is 
one end of a helical spring 45 which extends lon 
gitudinally of the base member and through the 
aperture f8, being secured at its other end to a 
cross member 46. The member 46 seats at its 
opposite ends in upwardly open slots 47 formed 
in oppositely positioned, substantially parallel 
arms or fianges 48 projecting from the side edges 
of the member 28 toward the base member and 
extending through the aperture 8. The Spring 
45 is normally under tension and opposes move 
ment of the operating member 28 by the respon 
sive means 33. 
The supporting member 7 is automatically 

adjusted by temperature responsive means 49 
relative to the base member to determine the ex 
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tent of expansion and contraction of the ele 
ment 33 necessary to move the elements 23 and 
30 out of or into engagement The means 49 
preferably comprises a Substantially cup-shaped 
Casing or container 50 having a lateral surround 
ing flange 5 at its rim to receive screws 52 by 
which the casing is secured to the rear face of the 
base member in a position substantially mid 
way of the length of the supporting member 7. 
Within the casing 50 there is a substantially cy 
lindrical, metal bellows 53 which is secured and 
Sealed at one end to an annular plate or ring 
member 54 sealed to the inside face of the cas 
ing adjacent its rim. The other end of the bel 
loWS 53 is secured and sealed to a head or end 
Wall 55 So as to form an expansion chamber 56 
within the casing 50. Through the end wall of 
the casing 50 there is an aperture 57 in which a 
plug member 58 is secured and sealed. Through 
the plug member there is a bore 59 which opens 
at its inner end into the chamber 56 and in the 
Outel end of which a tube or conduit member 60 
is secured and sealed. The other end of the tube 
60 extends into a substantially cylindrical bulb 
element 6f which is hermetically sealed with the 
tube 60. The chamber 56 and element 6 are 
charged with a suitable expansible liquid through 
a filling tube 62 fixed in a ported plug 63 secured 
and sealed in an aperture in the end wall 55. 
The tube 62 and plug 63 are capped by a plunger 
member 64 which extends through an aperture 
65 in the base member . At its inner end which 
is hollow to extend over the plug 63 and tube 62, 
the member 64 engages the end wall 55, and at 
its forward or Outer end the member 64 engages 
the rear face of the supporting member 7 sub 
stantially at its midpoint. Expansion of the 
chamber 56 and movement of the Wall 55 toward 
the base member is opposed by a spring 65, 
preferably of the helical type, which surrounds 
the plunger 64, seating at one end against the 
end wall 55 and at its other end Seating in a 
recess 66 formed in the rear face of the base men 
ber f. The supporting member 7 is held in en 
gagement with the plunger 64 by a Spring-pressed 
plunger 67 which extends through an aperture in 
the member 7 and has a cross pin 68 overlying 
and engaging the front face of the member 7. 
The plunger 67 extends at its rear end into a 
sleeve member 69 secured in an aperture in the 
base member . At its inner or rear end the 
plunger 67 has a head or annular flange 70 which 
receives one end of a helical spring Surrounding 
the plunger 67 within the sleeve 69. The other 
end of the spring 7 engages a rearward facing 
annular shoulder in the sleeve 69 So that the 
spring being under compression normally acts 
through the plunger and cross pin 68 to urge the 
supporting member f7 into engagement with the 
plunger 64. 
The operation of my control device is as foll 

lows: The base member is Secured to a Sup 
port or wall in the room or space the humidity 
of which is to be controlled, with the contact 
members 23 and 30 connected by suitable lead 
wires, not shown, to a water control valve, for 
example, and the bulb element 6 is positioned 
outside of the room at a point Subject to the tem 
perature of the outdoor atmosphere. With the 
contact members 23 and 30 in engagement as 
shown, the moisture content or relative humidity 
of the air in the room will increase, causing the 
element 33 to expand longitudinally. When the 
expansive force of the element 33 acting between 
the abutment member 36 and the end wall 32 of 
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the operating member 28 exceeds the force of 
the Spring 45 and the attractive force of the 
magnet acting on the armature 29, the contact 
member 30 will be moved out of engagement with 
the contact member 23. The attractive force of 
the magnet acting on the armature 29 decreases 
quickly on initial movement of the armature so 
that contact is broken with a substantially Snap 
action, thereby preventing arcing at the Con 
tacts. The differential operation of the device 
may be regulated by adjustment of the contact 
23, the closer the armature 29 is permitted to ap 
proach the magnet poles 20 the greater will be 
the differential or the number of degrees varia 
tion in relative humidity between making and 
breaking of contact. Thc degree of relative hu 
midity at which contact will be broken may be 
regulated by adjustment of the abutment mem 
ber 36 which regulates the extent to which the 
member 33 will expand before breaking contact. 
If in normal operation with the contact members 
in engagement the outdoor temperature should 
decrease, this would result in a contraction of 
the liquid in the bulb 6 relieving the force acting 
on the bellows end wall 55. The spring 65 Will 
therefore act to move the wall 55, permitting the 
spring 7 to act through the cross pin 68 to move 
the supporting member 7 about its fulcrum on 
the hinge member 6 toward the base member . 
This movement of the member T will break con 
tact between the contact members 23 and 30 
so as to stop further supply of moisture to 
the room air or increase in the relative hu 
midity thereof. The control device which is 
thus automatically set to maintain a lower 
relative humidity by movement of contact mem 
ber 23 relative to member 30 and toward the 
base member will now require further contrac 
tion of the element 33 before contact can again 
be made between the contact members 23 and 30. 
If the temperature surrounding the bulb 6 
should increase, the force of the expanding liquid 
acting on the head 55 will overcome the Spring 
65 and move the plunger member 64 forward. 
As the plunger 64 moves forward, it will over 
come the force of the light Spring f and carry 
with it the supporting member 7 which will be 
rotated on its hinge members 6 away from the 
base member . If the contact members 23 and 
30 are in engagement, the force acting on the 
wall 55 will act through the engaged contact 
members against the force of spring 45 to move 
the operating member 28 so as to require an in 
crease in the relative humidity and expansion of 
the element 33 to break contact. If the contact 
members 23 and 30 are not in engagement upon 
an increase of outdoor temperature, the move 
ment of the wall 55 may act to move the contact 
member 23 into engagement with the contact 
member 30 depending, of course, upon the extent 
of increase in outdoor temperature. It may be 
noted that the abutment supporting Spring 39 
serves to resiliently hold the element 33 in posi 
tion and serves to take up overtravel or expansion 
of the element 33 after contact has been broken, 
The force exerted by the spring 39 acts, however, 
to support the abutment 36 against movement in 
the normal operation so that the force exerted by 
the element 33 will move the operating member 
28 against the force of spring 45. 
What I claim and desire to secure by Letters 

Patent of the United States is: 
1. A device of the character described, Con 

prising a base member having a support pro 
jecting therefrom, a movable supporting member 

Dò0a Ch H00 

3 
mounted on said base member, a movable oper 
ating member pivotally mounted on said support, 
a control element carried by said supporting 
member, a control element carried by said oper 
ating member and engageable with said first 
named control element, a humidity responsive 
member extending longitudinally of said operat 
ing member, said responsive member having one 
end engaging Said Support and having its other 
end engaging Said operating member to move 
Said first-named element relative to said second 
named element, and means to adjust said Sup 
porting member whereby to regulate the engage 
ment of said elements. 

2. A device of the character described, com 
prising a base member having a support project 
ing therefron, a movable Supporting member 
mounted on said base member, a movable operat 
ing member, a resilient hinge member pivotally 
Securing said operating member to said Support, 
a control element carried by said supporting 
member, a control element carried by Said oper 
ating member and engageable with said first 
nanned control element, humidity responsive 
means for actuating said operating member to 
move said first-named element relative to Said 
second-named element, and temperature respon 
sive means carried by said base member and en 
gaging said supporting member whereby to regul 
late the engagement Of Said elementS. 

3. A device of the character described, conth 
prising a base member having a support project 
ing therefrom, a movable supporting member 
mounted on said base member, a movable Op 
erating member pivotally mounted on Said Sup 
port, a control element carried by said support 
ing member, a control element carried by said 
operating member and engageable with said 
first-named control element, humidity responsive 
means for actuating said operating member to 
move said first-named element relative to said 
second-named element, automatically acting 
means to adjust said Supporting member, and 
means carried by said support and cooperable 
with said responsive means to regulate the Op 
eration of said operating member by Said respon 
SiWe mea S. 

4. A device of the character described, con 
prising a base member, a Support On Said base 
member, a supporting member pivotally mount 
ed on said support and having a contact adja 
cent its free end, an operating member pivot 
ally mounted on said support and overlying said 
supporting member, a contact carried by Said 
operating member and cooperable with Said first 
named contact, a humidity responsive member 
extending longitudinally of and having one end 
engaging said operating member and operable 
to move said second-named contact relative to 
said first-named contact, means opposing Opera 
tion of said operating member by Said responsive 
member, and temperature responsive means co 
operable with said supporting member and oper 
able to move said supporting member relative to 
said base member whereby to regulate engage 
ment between said contacts. 

5. A device of the character described, com 
prising a base member, a support on said 
base member, a supporting member pivotally 
mounted on said support and having a contact 
adjacent its free end, an operating member 
pivotally mounted on said support and overlying 
said supporting member, a contact carried by 
said operating member and cooperable with said 
first-named contact, a humidity responsive mem 
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4. 
be extending longitudinally of and having one 
end engaging said operating member and 
Operable to move said second-named contact 
relative to Said first-mamed contact, means op 
posing operation of Said operating member by 
said responsive member, temperature responsive 
means carried by said base member, a plunger 
Operatively connecting Said last-named means 
and Said Supporting member, and a Spring act 
ing to maintain said Supporting member in en 
gagement with Said plunger. 

6. A device of the character described, com 
prising a base member, a movable Supporting 
member pivotally mounted at one end on said 
base member, a magnet carried by said support 
ing member, a movable operating member piv 
otally mounted at one end on said base member 
adjacent the pivotal mounting of Said Support 
ing member” and having an armature COOperable 
with said magnet, a control element carried by 
said supporting member, a control element car 
ried by Said operating member and engageable 
with said first-named control element, humidity 
responsive means extending longitudinally of 
and operatively engaging Said operating member 
to move said first-named element relative to said 
second-named element, and means to adjust Said 
supporting member whereby to regulate the en 
gagement of Said elementS. 

7. A device of the character described, con 
prising a base member, a support projecting from 
said base member, an abutment member carried 
by said support, an operating member pivotally 
mounted on said support adjacent said abutment 
member and carrying a contact, a humidity re 
sponsive element acting on Said Operating men 
ber and engaging said abutment member, a mov 
able supporting member pivotally mounted on 
said base member and having a contact COOper 
able with said first-named contact, and tempera 
ture responsive means having abutting engage 
ment with said supporting member whereby to 
regulate the engagement of Said contacts. 

8. A device of the character described, Com 
prising a base member, a support mounted on 
said base member, an abutment member carried 
by said support, an operating member pivotally 
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mounted on said support and carrying a contact, 
a humidity responsive element acting on Said Op 
erating member and engaging Said abutment 
member, a movable supporting member pivotally 
mounted on said support and having a contact 
cooperable with said first-named contact, and 
temperature responsive means to adjust Said 
supporting member whereby to regulate the en 
gagement of said contacts. 

9. A device of the character described, com 
prising a base member, a Support mounted on 
said base member, an abutment member carried 
by said support, an operating member pivotally 
mounted on said support and carrying a contact, 
a humidity responsive element acting on Said 
operating member and engaging Said abutment 
member, a movable supporting member having 
a contact cooperable with said first-named con 
tact, said base member having an aperture there 
through, temperature responsive means carried by 
said base member, and a plunger extending 
through said aperture and operatively connect 
ing said responsive means and said supporting 
member. 

10. A device of the character described, con 
prising a base member, a support mounted on 

2,008,323 
Said base member, an abutment member carried 
by said Support, an operating member pivotally 
mounted on said support and carrying a contact, 
a humidity responsive element acting om Said 
Operating member and engaging said abutment 
member, a movable Supporting member having a 
contact cooperable with said first-named contact, 
Said base member having an aperture there--. 
through, temperature responsive means carried 
by said base member, a plunger extending 
through said aperture and operatively connect 
ing Said responsive means and said Supporting 
member, and means acting On Said Supporting 
member to maintain said supporting member in 
engagement with said plunger. 

11. A device of the character described, com 
prising a base member, a support on Said base 
member, an operating member pivotally mounted 
on said support, a spacer member pivotally 
mounted on said support, a Supporting member 
fixed to said spacer member and extending in 
laterally spaced relation to said operating mem 
ber, cooperable contact members on said operat 
ing member and said supporting member, humid 
ity responsive means for actuating said Operating 
member, and automatically acting means for ad 
justing said supporting member. 

12. A device of the character described, con 
prising a base member, a Supporting member 
pivotally mounted at One end On Said base mem 
ber, temperature responsive means engaging said 
supporting member intermediate its ends, resili 
ent means holding Said Supporting member in 
engagement with said responsive means, an oper 
ating member pivotally mounted at One end on 
Said base member adjacent the pivotal mounting 
Of said supporting member, cooperable contact 
members carried by said Operating member and 
said supporting member, and humidity respon 
sive means for actuating Said operating member. 

13. A device of the character described, com 
prising a base member, a supporting member 
pivotally mounted at One end on Said base men 
ber, temperature responsive means engaging said 
Supporting member intermediate its ends, resili 
ent means holding Said supporting member in 
engagement with said responsive means, an oper 
ating member pivotally mounted at one end om 
said base member adjacent the pivotal mounting 
of said Supporting member, COOperable contact 
members carried by Said operating member and 
said supporting member, a magnet carried by the 
free end of Said supporting member, Said operat 
ing member having an armature cooperable with 
said magnet, and humidity responsive means for 
actuating said operating member. 

14. A device of the character described, con 
prising a base member, a Supporting plate pivot 
ally mounted on and novable toward and from 
said base member, an operating lever Overlying 
said supporting plate and pivotally mounted on 
Said base member for movement toward and 
from said supporting plate, cooperable contact 
members carried by said plate and said lever, 
an abutment member carried by Said base mem 
ber, a humidity responsive element having one 
end engaging said abutment member and hav 
ing its other end acting on said lever, and auto 
natically operable means engageable with Said 
supporting plate for adjusting said plate relative 
to said base member. 
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